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(54) METHOD FOR MANUFACTURING HYDRDGENATED AMORPHOUS SILICON TFT AT LOW TEMPERATURE 

(57) Abstract: 

PURPOSE: A method for manufaclurihg a 
hydrogenated amorphous silicon TFT(Thin Film 
Transistor) at low temperature is provided to reduce 
weight and producing cost, and to Improve a special 
quality of an isolation layer by reinforcing an etching 
characteristic. 

CONSTITUTION: A metal layer is doped by a 
sputtering method on a plastic substrated 10). After 
photo etching the metal layer using a mask, a gate 
electroded 1 3) is formed. A silicon nitride or a silicon 
oxide, a non-crystal silicon, and an impurity non-crystal silicon are piled up sequentially on the substrate 
(110). A gate insulation layer(115), a semiconductor layer(119), and ohmic contact layer(123) are formed 
by etching the piled layers. On the ohmic contact layer(123), a metal such as Co, Mo, and Ti, is doped. 
Using a photo etching method, a source and a drain electrodes (125a, 125b) are made. The ohmic 
contact layer(123) is etched using the source and the drain electrodesd 25a, 125b) as a mask. A shield 
membrane{l27) covers the whole substrated 1 0} by PECVD(Plasma Enhanced Chemical Vapor Deposition) 
method. By patterning the shield membrane(127), a source/drain contact hole is built. A pixel electrode is 
produced after piling and etching an ITOdndium Tin Oxide) metal layer. The pixel electrode is connected 
with the TFT(Thln Film Transistor) source/drain electrodesd 25a, 126b) through the contact hole. 
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(54) 4^4:St alSS^BlS ttf^^ 





^^goll ctFB a-Si:HTFT xil^^^a^, -f-g ^|cH| ^St H ^^t!- ^, ^F^a 

» o|#s|-0i smoj|So^oi 7i|o|E5l4# ^^oF^ e^:^I^K -^^^1^^ 7i|o|HS^ ^Mi SiNx££^ SiOx, b|SS4J£l 
^(a-Si) ^ u|§^4lBi^(n+ a-Si)# PECVD^^^ ^g(Nin^?^^§^^)th ^, oilStj-oi 71|o|Hl<2^ 

^^ ^^^x-ii^ ^ s^oi-^ e^T^i^K M7|3F ^□j^EHg ^|oi| ^siE-m^^aH^ cr. mo, i£^m ^ 

(channel region)2.| oUgsj-^ tl^l^K ^lE.^ S^^^i PECVD^^^°^ ^^^.^ 

^^sa^l^El, 4'£|^, PECVD 

£ IB #BH ^l^oljAi xii^ES ^^si- big^Aiai^ ^°|E^x|A:Eio| 

£ 2(a), (b). (c) %l (d)^ ^ ^goj| ccfBf u|S^^£|^ ^^^H=!!x|^Ei# x\s,o{\A'\ 7:^|2S^^ u|.e|- 
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two/ i^sfi^ yi^Sln jifoi: 

M ^Kg^ ^^^^H?!!:^|^E-](Thin Film Transistor, ol^l- TFTaHf)S| xl|2^^Soi| ^d^^, -^ol ^^S|-b|§^ 

TfJ^^^J^ 5.^^ ^o\o\\k\ §s^qEi-L|]7| ^o^^^i^i yE| o|§H!cK ol&l^uFT^. 

°^iE|HaHH^^^^ ^HgsAl^xKActive Matrix Liquid Crystal Display; AMLCD)(>i| :a:iih^H^ 0|§£|^ yjS. 

IiI^^ofe ^A^AiJl^ ^^^o\\ §o|i|- ^-o| Qw^^^ mo\\ ^^e\o\ zj-z|o| dhh^i^^ 
a^o| oi7fHiej ^A^A^ o, Aij^Ajo| ^o\o\\ sish sl|gTFT7^ q^s^^fsi bH<gs qsh^h f- 

n^m, A^7|oh TFT^ ^o\\A-\^ ON 250'-400''CS| PECVD(Plasma Enhanced Chemical Vapor 

Depositon)Bo|| o|s|j x-l£|£| Jl. 250°C o\^o\ s|-7| ttH^oll H^oil a|s^o^ 7|£hs| loj 

7| ttfl^oii ^^|7|e^ol| bisH ^oi| #a^^q7|^^# Ah#s|-^D|| idi|#o| Hj^lciK 

o|H-io[ -xii^^ Dl^^^ 5,796,1212 '-la^^^^j^h Moll xil^s^i ^^^^^^H x|:^Ei'(H|Ai-^, g 

S 1^ ^eH xil^^ a_si:HTFTS| E^ejS^Ai, ^^o{\ L-^Ehi^^o|, Maf^^7|^f(^A|s}-x( ^^^) ^o\\^ 3 
7|^ ^^2} £^1#(10)0| r^S^il #oj| o|$« nl^^lcK 7|nh o,o]|- cr, Ta, Mo, W, Cu. EE 

^ a^£| ol^oiS 7i|o|^^j^(i3)o| fe^^^icK 7i|o|H^j^(l3) ¥|o]|^ SiNx ol^oi^i 7^1 

o|Ego^D|(i5)o| °M25"Co||Ai PECVDSoil ^^^^cf. 7i|o|^§oj 5) ?|oi|^ ti|S^^alS(a-Si:H) § 
0|^0l5i t^i*^|g(19)0| °t 125lCOi|Ai PECVDBoil ojsii g^sjiL, a ^o||^ siNx 0|^cH3 Oils 

:^^Mlf|(21)7F PECVD^^^olj o|5}| ^^HicK >^^7|o^ o||§:^mi£l(21) Mg Y °|of- 

(work function)s| ^^o^ oj^cHS ii!0(23)o| PECVDSoil g^sjn, ZL ^|cH|^ Al Ta 

oj^cHS :i^^/H5||o|^^(25a, 25b)o| l^^lc^K -^71^.^ ^^/HB||oia^(25a, 25b) ^|ol|^ 7|5^S| Sg^ofl 
^ti H:£a|(iA|sFx| 8^#)o| i^gc^K 

ZLHiUf, -^^7|o|TFT^ ^^£*J|g ^Nl S5i^EH§o^Ai td|S^4|a|^^# M^o[X\ ^9.RS.M, fe^ ^ 

10 Volt)# IS.^ 3fe §E| rliT^F ^Moj ufuai), siNxS^^Al SiH4/He/N2/NH3# A^ss|.□_^^^ HgSj 

Oi|§I^ILh# 7|C||o|■7|7^ 5^Ko|-0i, ^^°| ^o^P|S^^ *|^cK 



^ ^^7|t[#Blj 7|## i^elohoi o\^o\^ ^A^^M, ^ ^^^^j ^5:1^ ^^o\\A^\ a-SI:H TFT* 7imo\lL 

^ ^?|o| c^-E ^^7|t[TFTS| ^cH| Nin+S# 9i^o\0i ^^^[H, M^juv o, a-Si:H^^^| ^ 

Oil H2# ^y^B.^^] Hm^\^°\o\\ o|^h c>i|g ItAUl?^ 12^^^^| ltAU|7|iix^ Sfe :5^0|cK 

M7|t| ^2^^ &^SF7| ^|S^Oi, ^ ^goij (x^^ a-Si:H TFT ^^II^E^^S^, f-Sth Ma^:±:^7|^L^ ^|oi| e-| g 

^, Dh^H* ojgsj-oi ssoi|§s|.oi 7i|o|H3^# S^sh^ eMI^K -y^la.^ ^lolHS^ 
^|o]| SiNx SiOx. a|S^^£|^{a-Si) ^ td|S ^4lB|^(n+ a-Si)# PECVDS^^ ^S(Nin+°^^ 

H^^SH^ Cr. Mo, ^t-^Ti^l- ^^ohJl imol|S3|-oi ±±/^^\\?\^^m M^tl ^. ^^7|t[ ^^/H 

□^^ass|-oi a o^Q^ (channel region)^| 3L°^^^%^ o{\^o[^ e^^l^K y\B 
M PECVD^^gH^ ^S^^ ^, oilS^^go^ A^7|*^ iz||E|ys|-o^ A^7|*^ ±±/e.^ 

^^7|^h PECVDSe 120ti^H50lC A^0|o| S^cHlAi 4^|SSj^C-l|, 0|Blo^ a^^^ ^§ ^(>|| ojgs(.7^| oxi^cK 
S£«K SiNx SE^ SiOx. b|§ljAJa|s(a~si) u|Sl^a|^{n+ a-Si)a| §2fA|(H| Hg-l a7^/§7^A|?i 4: 
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o|SK iS-^m &^S^Oi ^ ^goil ccfB a-Si:H TFT "^^WM ^?^efc^K 

(mask)# o|ss}-oi i^oi|x| (photo etching) o^o^ 7i|o|Ha^(11 3)# l-^^h^K o|ccl]. M7|^h M^^^^^lEKl 1 0) 

3^(113)^ Cr, Mo, Mo/AI, Ti ^o| l^(hl!lock)o| ^^S^ af-^a^l iio^^x| 5^°^ 

oi^olxi ^ISH S^sh^li £[i^K 

3*, E. 2(b)o\\ ufEl-tH td^^h^ol, M^f^^^lEKllO) ^loil SiNx SiOx, u|S^4'£|^(a-Si) % 1-^ 

^b|§^4l£|^(n+a-Si)#PECVDa^^ 3i§(Nin+?j^§sf)i^ Q\\^t\Q\ 7l|o|H^ 9^^(11 5), 
S(119) ^' ^5i?jE!!S(i23)# S^tfc^h. 

o|ccH, >^^7|oF PECVD^B 120'CfiH50''C A^o|oi ^^o{\k\ ol&jo^^^^ ^§ goi| <^Mt\n #x| 

^c^K SEth, SiNx SE^ SiOx, u|§^Aja|^(a^sj) ^ 1-^^ a^sj)o| §sfA|oj| H 

0\o\k-\, £2(c)oi| ^E|-tH a|-s|-^0|, 'y7|of2.°i^^g(123) ^|oi| ^^^^^ cr, Mo. Ti^F ^ 

^# ^^om ££cH|S^|-Oi ^r^^/HBl|o|^l^(l25a, 125b)# 4^7|°^ 4::^b/HB||o|g^(i 25a, 125b) 

# Dh^^^ol-Oi *|| a (channel region)H| 23)# cHIStfi^K 

ZL^, 5. 2(d)o|| ufEi-tH yf^h^ol, 4.^7|^^TFT ^ 4,^:^1 3^ 7iE.h(i 10) ^:^=|Ai M:£a,^(127)# PECVD^^SS 

^^gt[^. ma^^o^o^lil^^B^^4^7|^^a:t5^(127)#^e&lys|-o^ TFT^si ^^/Hei|ojg^(i25a, 125b) 
^^^^\. OlttH, 'y7|oh PECVDSe 120-C^I- 150'C >^\0\9\ ^^o\\k\ q\^^ a^7| 

*[Nin 

""^^^^^^^^ et>il "^So|-7i| ^xi^lcK oluli, M7|ff ^:^/HE^|olxj^(^^25a, 125b)Ol Cr, Mo, 

Ti ^9.^ O\^o\xi^ tt|j^oi|,TFT^c>j|Ai^c>i|4io| ±d^|^^o\^^(^^2b^., 125b)oil 9\t^ 

ZL^i, t-^EhM)x|^ a^^^x|o|^ My\^ ^^^(^27) m\ ITO(indium tin oxide)s|- 

^§o^:Il oiis3i-oi ^i-:^a^(£A|si-x| o^o)^ §^ohc^. M7|3^ ^±^^€: m^^ki 27)^1 a 

^Sll TFTSI ±^l^^^^^(^2^a, 125b)oj| oj^^cK 



^ TFT^il^^^^oll ^i^PECVD^oil TFT^Af## Si^o^H^>wi, ^ij^^S ^oi| 7)E^0| 

>ui v\^^9\ ^saA|^7:^#7^^s^7^| o^cf. 

££t^, ^9fH|Ai^ Nin+o^^^^hA|o]| a|?'|H^>^1 o^||ls^^« ^ ^^\. 



^oj| ^1I^S|-°_Ui x-j^PECVD(Plasma Enhanced Chemical Vapor Depositon)ac>i| ^|Bf| 7l|o|Bloj 

y\2i ^\^3.^o\o\ AHy°,^^£i s^a^s#(Hisei-^ t^;H|sK^^7|l^7|H^^x-J|o^| sxiAi ^ 

a^i.^2 

nU^o\\ SiojAi, A^7|s^ 7^|o|b^^o| Cr, Mo, Mo/AI, ££-b Ti^ ol^oj^l "^^9.^^^ ^# ^SH^ 

ofe b|SS -yel^ ^^^He!:^|^El 
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^flll>^o|| ^ojAi, M7|3^ 7^|o|ES?^'^^ ^ S^ofe ^7\\y\ siNx SE^ SiOx, tilS^-^'al 

nU%^o\\ ^cHAi, A^7|o^ :±:>i/Ha||oJ^j^o| cr, Mo, Mo/AI, Ti^ oi^aiS ^^o^^e) >d^^^ ^ 

§HS tl|S^ ^^9|BeHx|:^Ei Xij^S^^a. 

??lllWoj| SJolAi, M^^^oi lTO(indium tin oxide)^ o|^ai^i ^S^^ b|SS ^rl^^l- 

^o\M, :^1^PECVDBo| 120"CSF 150"C A^o|°| ^$oi|Ai 4|a|s|^ ^S^^ td|§S 
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